














CIRCUIT DESCRIPTION 



CD- 1C90 8-0.1 

ISSUE 2A 

DWG ISSUE 2A 



4 



COMMON SYSTEMS 

SYSTEM STATUS PANEL RELAY 
CIRCUIT 



PAGE 
1 
1 






TABLE OF CONTENTS 

grrTTON yi - DETAILED DESCRIPTION . 

J^ G ENERAL 

2. BF. IAY LOGIC ' 

2_ 1T.TERNATE-BUS SWITCHING. . . 

q^ ADDITIONAL COMPONENTS _jFS_H 

S T ADD ITIONAL .. COMPONENTS {FS.2,1 



SECTI ON II I - REFERENCE DATA . . . r- . 

1, WCRKING_LIMITS « 

2 i __I"NCJEIONAi_DESIGNATIOJ3S 

ix„iaesii2fis • * • 

ftx__£S13EECllBS_£18Cmis. . . 

5 i _MANUOC10JIl«JKSTING_RJ0UJEIMENTS 
SFrTTON IV - REAS ONS FOR REISSUE . . - 



^ctt^F T - ^WEfirfr PESCRiPTiog 

1 X P URPOSE OF CIRCUIT 

V«1 The system status panel relay 
(SSPB) unit provides a relay interface 
between |1I the system status panel 
controller (SSPC) and (2) office alarm 
circuits and various system peripheral 
frames as needed. It also contains a part 
of the power -sequencing logic for the SSPC 
♦3 volt A8 converters. In addition, this 
unit is an access point for all alarm and 
alarm test leads leaving or entering the 
No. 2B or No. 3 ESS maintenance trame. 
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1.01 ThiB circuit in compr Inert of FH 1 
and FK 2. FS 1 contains power-sequencing 
relay logic and alternate bus switching 
relays pertaining to the SSPC and system 
status panel (SSP) power ""PP^- *** 
contains relay buffers between the SSPC and 
office alarm circuits or various system 
peripheral frames as needed. All re lays 
Except relays AB24 and ABOfi are AF10 type, 
which require 7.2 mA operate current 
through the nominal 2500 -ohm coil. The 
AB24 and ABU 8 relay coils are part of a 
dual-coil AK30 relay, which requires 22 mA 
operate current through the nominal 600 -ohm 
coil. 



2.01 The power-sequencing relay logic 
shown on FS 1 consists of relays A and B 
and the related components. A power 
sequence occurs when either the SSP circuit 
power switch is operated or an 
alternate-bus switch has occurred. The 
sequence (see 2.02) begins with relays A 
and B nonoperated and relay IVB24 operated. 

2.02 When switch. 81 i* operated, 
contact 6 on the SSP provides a ground path 
to terminal 1L of the A relay via lead A0, 
contact 6B of the B relay, and contact 5K 
of re-lay AB24. Application of -«« volts 
direct current to terminal 1U of the 
A relay via resistor R2 and contact 4M of 
the AB24 relay causes the A relay to 
operate. When the A relay operates, 
+24 volts direct current is applied via 
output lead A10F to the start terminal of 
the *3 volt dc A8 converters, located in 
the maintenance frame power unit. Trie 
application of *24 volts direct current to 
the converter start leads enables th* 
♦3 volt output of the converter. However, 
tie +3 volt dc output to the SSPC circuit 
is accomplished over a period of several 
hundred milliseconds. consequently, the 
p relay operation provides a means to 
ensure a known initial state of certain 
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SSFC circuits when the +3 volts is stable. 
An open circuit appearing on lead PWUPI 1 
blocks all SSPC I/O operations, resets I/Q 
control states , and clears all key memory 
flip-flops. A ground on lead PWUPIO blocks 
the SSPC force-active function and MRF 
(system intialization) at the logic output 
stages. The following conditions will 
cause leads PWUPI 1 and PWUPIO to be 
active : 

(a) Relay A unoperated 

(b) Relay B unoperated 

(c) Release of normally operated MJO 
relay in the maintenance frame power 
unit. 

2.03 With + 24 volts direct current 
applied to the B relay through resistor R6, 
the B relay may be operated when lead 018 
is grounded. Lead 018 is grounded only 
after relay-driver transistor Q1.18, 
located on FC209 in the SSPC, turns on. 
Transistor Q1.18 turns on only when the 
system status panel (SSP) RC circuit 
connected to the ini-ut has been 
sufficiently charged by +3 volts direct 
current. This ensures a sufficient voltage 
to maintain the circuits at the required 
state when the B relay operates and 
disables the PWUPI 1 and PWUPIO leads. 
Also, when the B relay operates, the ground 
operate path to the A relay is switched 
from contact 6B to contact 6M of the 
E relay, thus bypassing switch S1 on the 
SSF. The latter feature enables the 
power -sequencing process to be reversed for 
removing +3 volts direct current to the 
SSEC. 

2.04 When +3 volt dc lower is removed 
from the SSPC, contact 1 ot switch Si 
provides a ground path (litougli <>0 oluiM of 
resistance. Presence oi the gioiind path 
causes the B relay driver to turn off. 
This causes the B relay to release, thus 
initializing all SSPC key memory circuits 
and blocking all I/O functions in the SSPC. 
Releasing the B relay also removes ground 
from the A relay, since SSP switch S1 is 
not operated and B relay contact 6M is 
open. Release of the A relay turns off the 
A8 converter and removes +3 volts direct 
current from the SSPC circuit. 

3. A ALTERNATE-BUS SW ITCHI NG 

3.01 An alternate-bus switching 
arrangement is provided for the SSP and 
SSFC circuits. The switching arrangement 
automatically attempts to switch from the 
primary A power buses (+24 volt dc A bus 
and -48 volt dc A bus) to the alternate 
B power buses when loss of bus power 
occurs. The +24 volt dc A bus is monitored 
by relay AB24 and the -48 volt dc A bus is 
monitored by relay Al>48, with both relays 
held normally operated. 



3.02 The AB24 relay (terminal 1L) is 
powered via input +24AA0A through resistor 
R15 from fuse AAOA, located on the 
maintenance frame power unit. The ground 
return is provided through relay AB48 
contact 9M of relay AB48 to the AB24 relay 
terminal 2L. With this configuration, 
+24 volt dc power is distributed to the 
maintenance frame power unit via outputs 
AB242F and AB243F through relay contacts 2M 
and 3M, respectively. Loss of either the 
+24 volt dc A bus power or the ground 
return will release the AB24 relay. The 
+24 volt dc power to the maintenance frame 
power unit, which was delivered through the 
AB24 relay contacts 2B and 3B, is now 
obtained i rom B bus fuse AAOB. 

3.03 The AB48 relay operate path is 
essentially the same as for the AB24 relay, 
except the ground return for operation is 
through the alternate-bus switch located on 
the SSP, via input AB4RS31. The -48 volt 
dc power is obtained through fuses A0A or 
AOB in the maintenance frame power unit, 
with the output via leads AB481(»F and 
AB4811F through AB48 relay contacts W 
and 11, resi>ectively. 

J. 04 Whenever the AB48 relay releases 
(switches irom primary A bus to secondary 
B bus), the AB24 relay also releases. 
However, the release of the AB24 relay does 
not have a similar effect on the ABUR 
relay. The reason for this difference is 
that the momentary loss of either the 
+24 volt or -48 volt source to an A8 power 
converter could cause a converter shutdown. 
Removal and reapplication of the +24 volt 
dc source to the converter +24 VST input 
will initialize the converter to the power 
on state. The switching of the AB24 relay 
fzom one bus to another provides the 
required sequencing to the converter +24VST 
input . 

J.Ob Since the +3 voJtH direct current 
to the SSPC is turned off and then on again 
when a bus switch occurs, the SSPC logic 
must be sequentially initialized the same 
way as during a normal circuit power 
initialization sequence. For example, an 
alternate-bus test is performed by 
depressing the alternate-bus key (S3) on 
the SSP, causing relay AB4 8 to release. 
The release of relay AB48 opens the ground 
return to relay AB24, causing it to 
release. Consequently, AB24 relay transfer 
contacts 4 and 5 switch the power and 
ground sources to the A relay. Reversing 
the voltage polarity across the A relay 
causes it to release for several 
milliseconds and then reoperate. The 
reoperate time is delayed by an RC network 
comprised of resistor R3 and capacitor CI. 

3.06 During the time the A relay is 
released, contact 8B of the A relay 
provides a ground to B relay driver Q1.18 
in the SSPC. The B relay releases and 
remains released until after the A relay 
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has reoperated and *3 volts direct current 
is restored. Thus the initialization leads 
FWLPIO and FWUPI1 are active from the 
moment the A relay releases until the 
B relay is reoperated, ensuring correct 
initialization states after an 
alternate-bus switch. When the 
alternate-bus key is released at the SSP, 
the process is reversed. Relay AB48 
operates, then relay AB24 operates. The A 
and E relays release and then reoperate as 
previously described, except that the RC 
time constant which is used to delay the 
A relay operate time is now comprised of 
resistor B4 and capacitor C2. 

4j.__fieeilIQMi_£OMPON£NTS_J£S_11. 

4.01 Various onit iii-t.M 4i«l component « 
mIiow*i on FJ! 1 pmiorin l.irikw wlii«:li atv not • 
pertinent to the i>if>c«dlruj functional 
descriptions. In general all networks ale 
used as aids in noise suppression. 
Resistors in series with coils reduce the 
switching current to the relay drivers and 
thus reduce the noise coupling. Capacitor 
CU is intended to maintain the AB24 relay 
operated when an SSPR short circuit fault 
occurs for a period sufficient to ensure 
that overload long enough for the power 
fuses blow before the relay switches to the 
alternate power bus. Resistors R8 and R9 
provide short-circuit protection for power 
and ground returns to an external f errod 
that monitors the SSP circuit power switch 
via leads PA and PB. Resistors R10 and R11 
also provide for short-circuit protection. 

4.02 Contacts 1M of relay AB2U and 12M 
of relay ABU8 are used to indicate to the 
SSPC that a power bus switch has occurred. 
Contact 4M of the A relay causes a major 
power alarm (releases MJO relay) when the 
A relay is released and iter SSP circuit 
power switch (S1) is on. Contact 7U ot Hie 
A relay provides a reset signal for SSP 
related alarm circuits located in the 
maintenance frame power unit when the 
A relay is released. Contacts 10M and 12M 
of the B relay provide ground returns for 
external displays that indicate when the 
circuit power is on. 

§., AnpTTiONftT. COMPONENTS (FS 21 

5.01 Shown on FS 2 are the relay buffer 
circuits between the SSPC and the office 
alarm circuits or other peripheral units as 
required. Kith the exception of the PF 
relay, all of the relays shown are 
software-controlled. A menory flip-flop in 
the SSPC is set, which in turn operates the 
relays via a relay driver. The input leads 
from the relay drivers in the SSPC are odd 
numbered between 01 and 017 plus 021 and 
022. Each relay has contacts wired to an 
access terminal block on the relay unit. 
The terminal block serves as a central 
access point for wiie-wrap connections 
leaving the maintenance frame (see SD lead 
mnemonics for brief functional 



explanations) . Leads other than those 
originating in the relay unit, are wired to 
the access terminal strip (eg, alarm leads 
from maintenance frame power unit) for 
centralization purposes. These connections 
also appear on the maintenance frame 
drawing for interframe wiring information 
purposes . 

5.02 The PF relay acts as a buffer from 
peripheral switches to the test control 
execute bit located in the SSPC. When a 
switch connected to the PF relay coil is 
operated, the PF relay operates. During 
operation of the PF relay, ground is 
removed from lead KRnsino via contact 8B 
before being applied to lead KR05I10 via 
contact 8M. Releau*; of the PF relay causes 
the |.n>i:tmti to Ihs r»ivern«d; that 1m, ground 
In lomovpd 1 1 inn l»vi'l ll*IW when 
contact 8M releas«n bftrtrn hnl n-j applied to 
lead KK05IO0 when contact RB closes. As a 
result, the memory flip-flop in the SSPC 
changes state once for each operation of 
the PF relay. The release of the PF relay 
primes the SSPC flip-flop for the next 
operation. 

5.03 All of the relays shown on FS 2 
ate AF10 types, requiring a minimum of 
7.2 mA through the 250(»-ohm (nominal) coil 
to operate. The diodes placed across the 
coils minimize the voltage induced by the 
collapsing magnetic field of the relay coil 
when the relay driver is turned off. Lead 
AB242F supplies the +2U volts direct 
current to operate each relay. 



SECTION 11,1 - REFERENCE DAT A 
1j WOR KING LIMITS 

1.01 None . 
1 i __]'LUiiiIi21Juli_e]i5iliiIMilliy]a 

2.01 piodes 
Designation Meaning 
CR1-CR12 









2 . 02 Relays 
Designation 
A 

AB24 



Clamps the associated 
relay driver source 
lead to a maximum 
battery level which 
must not exceed the 
breakdown voltage of 
the driving transistor 
when a relay is 
released. 



Mean ing 

Part of SSPC power 
sequencing circuits. 

Alternate bun relay 
switch tor *2« volts 
direct current. 
Switches from primary 






Page 3 



* 



. " 



CD-1C908-01 - ISSUE 2A 



2s§iass£iss 



AB48 



ALK-EATT 



ALK-XFER 



BICG-A1.M 



CP.IT 



EL-XFEK 



FA II 



MAJGP 



MINCF 



MJ-PKR 



M ean ing 

A bus power to 
aecondary B bus power 
it 1ob*i at A battery 
Eiuutce ciccuin. 

Alternate bus relay 
switch for -4 8 volts 
direct current. 
Switches from priirary 
A bus power to 
secondary B bus power 
if loss of A battery 
source occurs. 

Indicates a central 
office (CO) or system 
alarm circuit trouble. 

Indicates local CO 
alarms may be partially 
circumvented. 

Part cf SSPC 
power sequencing 
circuits . 

Provider relay buffer 
control for jielectud co 
alarm circuits. 

Indicates the existence 
of a critical alarm 
conditon pertaining to 
the 3A CC control 
complex or peripheral 
units. 

Provides control 
contacts for emergency 
line switching in a CO. 

Provides an indication 
that a requested system 
test has failed. 

Indicates the existence 
of a major alarm 
condition pertaining to 
the 3A CC control 
complex or peripheral 
units. 

Indicatta the existence 
at a ii I nor alaim 
condition i t>rt ainintj to 
the 3A CC control 
complex or peripheral 
units. 

Indicates a major power 
trouble. 



Designation 
MN-PWR 

J'AIUI 
PF 



Metaninq 

Indicates a minor power 
trouhl e . 

PtovlitcH nn lmlic.it l.oti 
thai a requested system 
test, has passed. 

Provides a buffer from 
various switches to the 
SSPC memory flip-flop 
which initiates the 
execution of a 
requested test. 



FUNCTIONS 



3.01 Provides relay buffers between the 
SSPC and circuits located on other frames 
in a central office. 

3.02 Provides power sequencing of the 
SSPC +3 volt A8 converters by the A and 
B relays appearing in this unit. 

U x CONNECTING CIRCUIT-S 

4.01 When this circuit is listed on a 
kwyuhrt't , the connect irw) information 
thrn-oii uliould bu followed. 

(a) System Status Panel (SSP) - 
SD-1C906-01. 



(b) System Status Panel 
(SSPC) - SD-1C907-ni. 



Controller 



Unit - 



(c) Maintenance Frame Power 
SD-1C909-01. 

(d) Maintenance Frame circuit - 
SD-1C912-01. 

5_. MANUFACTURING TESTING REQUIREMENTS 

5.01 Manufacturing testing requirements 
are specified in the X-78890 specification. 

SECTION IV - EEASONS FOR REISSUE 

D. Descript ion of Changes 

D.1 Substituted coax-shielded cable for a 
Bincjle-wire (net H8) connection between two 
rt-layu. 

D.i' Provided a zero-active circuit, power 
indication to the E2A telemetry for SCC 
applications. 
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